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= (54) Title: CURRENT DRIVE CIRCUIT AND DISPLAY COMPRISING THE SAME, PIXEL CIRCUIT. AND DRIVE METHOD 
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(57) Abstract: A display including a 
current' drive circuit capable of supplying 
a desired current to a light-emitting 
element in each pixel stably aiid accurately 
irrespective of the characteristic variations 
of active elements in the pixel, thereby 
providing a high-definition image. Each 
pixel is composed of a receiving transistor 
(TFT3) for receiving a signal current (Iw) 
from a data line (data) when a scanning 
line (scanA) is selected, a converting 
transistor (TFTl) for converting the 
current level of the received signal current 
(Iw) to a voltage level and holding tiie 
voltage level, and a driving transistor 
(TFT3) for allowing a drive current having 
a cuirent level corresponding to the held 
voltage level to flow through light-emitting 
element (OLED). The converting thin film 
transistor (TFTl) generates the converted 
voltage level at its gate by allowing the signal current through its channel, and a capacitor (C) holds the voltage level at the gate 
of the transistor (TFTl). The transistor (TFT2) allows the drive current having a current level corresponding to the voltage level 
held by the capacitor (C) to flow through the light-emitting element (OLED). 
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iq^^^^'&j&^fes) J: -^xmm-t^o -©t ^ ^-=7 m ^?x:6-55:0^<8e l 

xyu>f Hfi?>Jx.«#gfl^8 - 2 3 4 6 8 3 ■^>i^fll(Cgg^$nT*J *} v 
^©'tlfflSllSS^S 1 {ti^p-ro lim«i^3t^^0 LED. 1^-©^!^ 
TFT 1. ^£6»Mb^:/i^:^:J^TFT2 2Stiy^«^5&»C*N^/j:'5o 

tt^^j^p^^ hojui^y^yyf^ (.Eh:) m^xir,^,o.m^ELm^\t0.<0^ 

^^^m^&^f^Hx OLED (W1856^:5^>r^-K) t«f lins C t 
M-ett363t^^OLEDi:Ury-<^- KO^^^ffil'>TV^'So mU ^^^^ 

-I*]inj:V>o ia^©fiW*t?«. TFT 2©7-;^^«*PS& (Slft&^ii) 36^ 
-K (I^S) tiTFT2©Kl>>f >^C^i^^nTV^So TFTl©y-h 
li^^?gP4CRCfTFT2©y- htwSEiK$nTV>^c 
a t a tci^JKifm*^-r5=-:J^ie<4V:w;^Sil!nt-^ TFT 1 A^^iibv 

^ic*<^fixtificm^n. TFT2©yrT hmiar{i7=-:5^mttywir-ife-rs 

o scan <&^S»?«SS t-r « T F T 1 :7 tr ?) , T F T 2 lis 

m.mZ7=-:^md a t a75^^^0^51l^n^*^. TFT 2©y- hS&li^#?SFS 
C IC J: oT^^tw^^^n'So T F T 2 ^^ft-bT^^t^^^O L ED{zm.ti^m.m 
It. TFT 2©y- h/V->^WflflEVg s {rfEb/c^StntOx IS^^^pLE 
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= ^.Cox-W/L/2 (Vw-Vth).'2; (1) 

C o x= £ 0 • e r/d — (2) v < ; 

(1) (2) VthliTFT2©li<S^^^U ^li^VUT©^ 

to. O L E D -io ^ J: ^) V d s A^^tt bt t>, I d 

s O L E D tc«g-r C t J&^-C # S ^ t? ^ o 

:&tf^ii> e)^{rs§«i^^n^^*-t?-^s-9-r<^^'' c-^b-A) ©a. ole 
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mm^2 2tr^^^n-5o ^SiaSi&lHlKS 2 1 (C <i:o tresis s c a n I T^Ss 
c a nN^llIS2J^S5^t'^i:7!>^ t>x -r-jJ'i^^i&lilSS 2 2 lca:oTx-:^^d a t a 

^^ajw-ri/cii). 0LEDtTFT2CD*^SLTV^So OLEDli. jS^J^ 
SI 0„>,W=SfeEL® 1 IJtO^^MmSl 2^JlUcS^a/;it>©-efe'2>o 1 

2Bi«JS3&^e»:^j'5o ^Mmsi 2 nmmtsi-v^M^Wi^ nx Us Oh EDO 

ti V - K t LTMtfe-r BPt.^ ^M^S 1 2 lifiif^femi^^^V d ~d fC^iSgl 

0 ©Jb(CjE?L^^® t bTD i a m y n e ^^If -tOJLJr^^^^® i: UT 
A 1 q 3 ^li«b. jElC-tCJikiftf K (^^aAmS) t UT^tfe-r^^P 
1 2 ^fiKH-rSo 1^0^ A 1 q 3 li> 8 - h y d r o X y q u i n b 1 in 
e a 1 um i n um^s 

^jjca^nt v^o 3i>*>s«ififeWV'5 o L E Dory - K/* y - Ymtm^M 

tmm^n^^ O L E D ©l&fFlis iE?LiK55l)i*^^iiA^n/iiE?Ltm^^^li 
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-e-cD JiMtcs^ t>n^cy- hmmm zt. coy- h^mm 3 b-cy- b ^ 
h m® 2 ©it ± ii-as-r J c © b v - b t f t 2 lin ra^^t^ 5 

V > ;S o C n ^ ©± IC liSG CD Jl F^ijfei^M 9 ^'ft Lxm^ b/c 0 1 E D Tb^gKI^ ^ tlX 
l^io flis. 0 3 cD0iJ-C(iT F T 2 O K -OCO L E D ©T ■^.K.^^^t-'S 
i.. T F T 2"i: bT P ^ ^i- * Jimk h ^ > i>7.^^m V^X I > S o - . 

T ^ 7^ -f V b y > :3;M#feE L >f X u -r ^tru. t bT— 

Jl£C5y^xS^±{c3^B!E$n/^TFT (Th i n F i 1 m Tr a.n.s.irS t 

or. nmvyy'JT.^^ iimm'^n^*^. :in\t}kom.mz^^o ■ttitt'^^ 
wsiELBcoTy- K (i^s) hVx. mn\i.^m^nMx^^ \To ( i n a 

i urn fin Qy. i &e') i3mm^n^iJ'< \T0\t--tS.\z.^m.'E.'Lmi3^^ 

?ic^0 3 s i:. 5fc-r^5 1 -HJ^y- h 2 . • y- h^^m a 

^ T'^A^y ry^iy^) =»> (Amo r ph o u s Silicon^ ^b1i^->U =3 
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^^ir. ^mun m^itr Jii j^) izx-oxm^m'f-(Dtfy-v[tti^^ 

-f 7' V h U ELt^^ ^"^^^ T ttiS^p^^ (D ^ X Sffi 1 *^<£m 

^SmSl 2 a> W«IELM 1 1 St^SBa^S 1 0 a^^pjrfila, TFT2 tU 

-E: o^-^ {Cite V ^T li< l. ii ^ :^ CD J; 5 izM^^rC^ ^£-m}t ti \ XW. 

Z(bmm. 1^— StR-hJC3&fiR-bfcTFT-el>> -e©V t h (liiit).^MmtrJ: 
oTiiHmV. ^-^JCj;oT{il Vm±li^':>< -i:t>lfi^^-eii/j:v^o C©^-^. 

h3&<ld:<5>o<iS^, B«^© ( 1 ) s^itrtJ^oTs OL EDIci^nsSiS I d s li® 
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b 5 > X > 11. itjsBS ASP i -5 T«t K^t2-^ fifz^^^^^m^'^-^-y 
l^^aM b V K V > h y - h :^ © ^tifc :^/iy f ffl ^ft Y - 

isifliimiSV- v^^'jt.^ ti^^cDiimBE^a^i-'So. ju^i^i&iBjJfe 
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T 2 . Kiiffli^i^y- h K 7 > F T 3 . ,7^^ y f^ffi^i^Y 

m^mM^ I -^om^TYT i ic:fe-r'5y- h • 7-:^ramiEE^vg s t-t 

-So «§ii*l^{iTFT4CJ;-,TTFT 1 ©Y- h • K U-Y >P5;&'«Si^^ nx 
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1 w=Ai 1 • Cox l- Wl/L 1/2 (Vgs-Vt hi).* - (3) 

ZZ'C^'^<^ /-:}^<DMm\im^ (1) ^om-^i^m-r^o m^i. OL EDCgS 
n-SHiS^ I dr V tt-Sirv .1 d r v (i^ . O L E D tit^JtcJI^i^^n^T F T 

(3) ^(OYg s iSt-rSOT. TFT 27Jr«iaW®i|5"CibflF-r'5 t<R^t-n(i 
. JEtTO^^^fiX(9a:oo . . . ■ 

I d Vv = x/ 2 • C o X 2 ^ W2/L 2/2 (Vg s -V t h 2) ? 

y (4) 

I Vd s I > I Vg s>-V t h I ••• (5) , • y 

dC-C^ TFTltTFT2 t li. /J\$ ntW^F^SPtCig^ bT3^^$ tl-S /ca6 
. ^^_b)a 1 =/i 2. Cox 1 = C 6 x 2, V t h 1 = V t h 2 t#;t^n-5o 
■t^ 'Z (b t^ ( 3 ) ( 4 ) ^7&>t>^^(rJg<T©^*^^*>tlf5o - 

I d r vy< i w= (W 2 / L 2 ) / (W 1 /L I ) - ( 6 ). 

ZZ-cmM^^^J^it^ (3) SC2ttf.(4) 3^JC*5V>T> A. C o x, V t h 

(6) ^{icntjCD/^'^y-J'^'g-^/JV^O-C. I d r v/ I wOiilicn 
e>0«t»-:>^Ctt?^Ln£V>i:V>-5 C irT^-So M;LJiW 1 =W2, L 1 =L 2 
^H-^ntf, I d r v/I w= K -r^j:*)-^ I 1 d r y^m~(Dmt^^o 
■rf£t>*>TFT<Dnmt^-o^izX^-r. OLEDizmti^mWsmi^l d r vJi 

. lEmizm^m.m.iwtm—tti^cD'v. ^mtLroLEDcDm^nm^iEm 
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1, W2, L 1. L 2cos9:^5DfiiHC<t^T I wi: I d r v©itlii*<::i*i{>'in 
«)^V>iiTFT i tTFT 2 ^^{^-©TFT-eigffl-r^- t =b^tBT'fc 

So 

OLEDlwdlc-rc t*<-C^-5A^s (6) Iwtl d.r v 

li. (1) 5t{C^L/cJ;^{r. Vwti d r V t7&<TFT©#f*Ctefi?b-r^^i 
M-C*>t)^ ^l!iffl!lcDmE«'J^75^m^<^^j:^^S^^*''<J»''o ^/c. (1) ^ic^L 

n-cv^So com-^. n^M-r^it CD ^izm-yx^ i d r v*^ ov^-ri±0L 

^UT (6) ^C-e-^^^nSI d r v<D^^OLE,DC^*&-e$ao 

FT 2*<u— T®^'Cibf^■rs^'&^cov^Tt>^r^-efe5d ^^i:t>*»^ tft2 

I d r v = /i 2 • C o X 2 • W2/L 2 * { (Vg s - V t h 2) Vd s 2 - 
Vd s 2* /2} ••• (7) 

Vd s 2liTFT2© Kl/>r > • V -J^ramBE-e^So d --CT F T 1 . TF 
T2«Se^bTB2@^nT*?*3. -tCDIgmV t h 1 = V t h 2 = V t h*<fiK ji 
-r)t>©-rst. (3) St. (7)^>e>Vgs, Vt h*?S*-r5- t7&<-C^T 

Idrv = /i2 - 00X2 • W2/L 2 * { (2 I w h\/ n 1 • C o x 1 
• Wl ) Vd s 2 -Vd s 2« /2) ••• (8) 

ccDJg-^. 1 I d r vOK^PJi. (6) i^©cfc •? ^im»6''J:lfcMM#JClifi: 
^>^j:U^3&^, (8) iCJwJiV t h35^-&*nTl^/<tl>Ci:7b^^>. Vth©(it)Ot ( 
BffirtOlf^ot^Sita y h«©Jfbot) tcJ:-3T I wi: I d r v©gi#,;&^ 
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iE^^n-S w t.li^t^c t*^t>7!)^'5o ■ttit>-^. V t hO(f^o§{ri: t.r. pJt 
^CD I w€:S#iitf C tJCJioT. RlfMCD I d r v^»^C t*^-e§So /^/ciU 

w^5^-:5'^tw^x.yiJ^'^T'*>. (8) I d.r v(Dffllij^^o< C 

i:lcncv5cD'T% T F T 2 utni&coj: o ir£afaMi^-eiJifp-r'5:^r*^s^ Ul^o 

TFT'3 JC5t/c-,XTFT 4.«-o:f:.f t^SSt^^C t)^*.Ul^o 
#^®^®i^S{C*>V^TIi. TFT 3 tTF,T 4 ti^ 1^— #m.:5^'<:/-e^M^SIi 
fS.<^ TFT 3 tTFT 4 irlil^— *fcJi^/j:'-5#S;5^<y-tr^f)s -tti^'tKO 
y- H*«lJ>«'©.^2ia(-<koT^JjailU .llt3i*:3^TI^(CliTFT 3C5feffoT 
T F T-'4 j&^.o f f t^SS t "T ^ J: a ICiS.fife-r « t b> >o ^ ^ 

TFT3< TFT 4 '&'^n'enm<o^&m!,z^^xpm:t^m^it. # 

#ii^i^T^. ^Si^cD^f^JC i: o TT F T 4^ o n t^^. t Us ^SE^m^iT'M 
^«^/^lTt-Sc: t^^.r^-Bo' c:*i(i;.TFT 1 ©y- b • KU-O, XO^TFT 
2<DY- h*<^M$ns/2:a6.. TFT 2.©y->SEE{iTFT l OLtt^lt (C 
n«TFT 2CDU#V>'fiUr{Jff^bl>) tt£t)^ TFTK TFT2*Cof f 

fiSfiES&lc^fb^-lirS:: t*<^t6-C*5o R. G. Bcpfe«5lw^2©^5lE«il«-^ 

CI t ir J: o T^3t^^P L'E D CDI^illSggrS^^:^^ < -So 
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0 3 ii. m^<Dm^^^(Dm^m^^i-&imM'c$>^o 

men. ms(Dmtmmziis\f^^m^(Dmj\^om^^iri!kmm'c^^o 

0 1 1 l±.- 0 9 cD^to]®©^J^iM*^-ria»0'C^'5b 
m 1 2 {±. 0 9 <b||Jfe'j^0©^jg0!l^^-riiIK0"t?«>«o 

m 1 3 0 9 (omM^^^iomMm^^-rmnm-vtb^o 

0 1 6 ii. 01 5 ©kiteJ^si©^j^««^^'riiK0-r?*)So 
0 1 7{±. 0 1 5 ©i?M?^sscD^j^M^^-#-ia8S0-e^5o 
0 1 8i±. :^c|6B^■(t*^^^®^[s^s©ffe©ll»^s^^•rlil 

0 1 9(±. 0i.8©llliffiJ^BS©^J^0(l€'^-riiI«S0T'*)^o 
02 0I±. 0 1 9 0[3KtwfcftS^3£*Sim&-Tr®^cDfiJT^^T9*'^^.giHJ-r 
^/cJ600"e*^o ■ - 

0 2: ii±. m\ B<o^tmm(o^ii^m^m-rmm'(!h^o 
0 2 2{±. 0 1 %ommm<om^m^^ir^^m'vh^c 

02 4(±. 0 1 9CD|l2illlB^,©^JBOiJ^-^^[lSS0-C*)^o 

02 5li. 0 2 3©IiISSXO^t«e3(E|lISSCD7=-:5'i^mi^L^^-r0T'^-5o 
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0 2 6 Us :^|6B^(C7&^7i>'2>®^ll]SS©f&©^SfeJ^^>*^^I^'^'^"^*'^°. 

^iJ^-r-SmiJjffl b5 :/>';^3'TFT 2 cDftfe> ©^SE^s.c a n AtD$«lf5Hr J; 
T F T 3 > m 2 <0^3Eiia s c: a n B (Dpmi^^^ ^X^^ii^.^mm^i^^T ^ T 1 © 

L EDA>'t»fiKSo 0 5-eTFT S liPMOS. -e©B© h 7 > if liNMO S 

w^4.BRbT^i>?7^-3'|gld a t a {r^^l^f SHiJS^gC S ^-^t-T^-^^'IS^ltiia 
Kt. #^^*^s c a n Av s c an BSC/^^x-^^.d a t a©^MSiJCBE$ 

nt:v>s t^ic. K»adS©«fe*&^^»tTfi^-rs®r5iL^i6S©^?t^^o l e 

, ^^«l^s c a n A^^SJ^^tl/cl^^^x-i'iad a t a *^ t>{tf I w 
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F T 1 © K P > i y- b t ora irjf A$ ^mum h ^ > :^ T F 

T4^-^AT'i^^o :i^^-.f-ffi^^h ^>i^^^TFT4 Ji. m^mSt I wOU 

© K U t y -> bT V - x^Kit^ t «E u -<;u ^ T F T 

l(Dy- hlck^bJ6^o X, X^-y>ffi^llb^>-:^^^'TFT4{*>^EU 

^;l.^^»C(r^it^^^t^ii»r^ti. ^«lfflm^> ^ Vi^^^i'TF T 1 oy- 
hROfcnicJ^^b/c^»C^T-F;T 1 ©.Ku>r>*-^^^ 

i V v^:^ > TF T 2 «-^/;-ev^So mMmnjSi V v- yv:^9 T F T 2 14. 

ssc{r'Si^'$^iycmEu^>'w«-y-H<-s»tAn*n»cisb/cs^^ 

•r s^Mmsis^f- i-^ bx^^^^^o L e d ^m^nm b 7 > 

ir^TFT 1 ©y- h tmi&m^igK^>-^^^TFT2(Dy- hM^mi^t^^ 

miii£b<;ut7!^ifcMM0Pvt/i:s:^cb/co |gi&ffl^l^b^:/':^^^TFT2i4> 

®^P3-C*flS-r^^^ffi^^b^>i^^^TFT 1 ©i£^C}^fi5c$nT*J.t). ^ 
Siramili h 7 > s^::^^^ T F T 1 irl^^.^liSE^^-^-^o ^^ffl^^ ^ ^ 

ii*l^icl4^ 1 ©^Sm s c a n A. ^2 s c a n B ^WSi^nh-lT^ 
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o ia5©fi?>JT'(i. ^ 1 ®^2*as ca nA.^i&l'^JW ^ 2 ©^Sl^ s c a n B 
CS^mm-r?>Zt\z^^. TFT 1 Cl|IKmfSl::JE:l^/-1S.-^«2S I 

T 1 ©y- h • v'u^ >F5iiTFT 4 tCc}:o-cmmfiU{c®^$nT^>s©-e (5 

)■ ^7&^bRaLU TFT 1 (ifiafa^SJgcTilifPt-So tJtoTv ^©y- h • V-XF^ 
(rti (3) j^-e^x.^n-smOEVg sT&^^rSo ^l ©^3S^s ca nA 
, ^2©^5£^s c a hB*#^^!Rt^^i:-rSo tr!^2©^S«&s 
c a nB^fSb^^l'tbTTFT 4 f f t^^fit-TSo ZtHZ^^XY g sfj< 
s^m.C{tX'oX^n^tl?>o Ip^Mm s. c a nA^i^V-^^'l'tLT o f 

f -feflS t-r S c: t tw J: ^) > ®5^IeiK tT^-^iUftdatai: Al^^fitl trillKr ^ n 2» 
©T?. -e:©^«-r-^'ifed a t a^:^ UTSO,©®^->©##ai**tT? C tT^-C 

cc-e. mslc^^.es*<^i^m^s©«ssb^^^tbTm:^t:'S7^-.^^*^ ^ 

2CD^lEias c a n Bm^M1Rtfs:^n.^X\i^nx;^^'J^mt^.!^^^^. ^©^ 

.»iea^.©u^-'u (fi«^«2>j©®^©#^a^*^T-^) t$nT^v^o tft2J± 

ifig8 UTJ^fi^ ^ tlT V^^ ©-e. T F T 2 *<«&^®J^-e»(^ UTl>n{i. . T F T 2 
^iJ^tl-smiSSli (4) ;Sit?#^^n, cnA^r^-f^^'^^^^^^OLEDtcSfEti^ 
mmm.mi dr V ttiZo TFT2^iaW®^-e»f^$-ar^.lC{i. fg^^^^OL 
EDT?©?lffil^T«^#SUTt>^x*j (5) ^i)<m:SLir^J:o\r^^fijEmit^V 

d d (^-^x.n«fiV^o > ^ 

_hia©l^i!jir m^m^OLEDiZ^n^m^ I d r v.li^fc© (6) ^ 

I d r v= (W2/L 2) / (Wl/L 1) - Iw 
-C-^x.e»n. TFT©#ttJd:^>-:5#(cJ:^»-r. JEmzl wKitplhfcim.tfl/Sa 
itm^t^X$>6 (W2/L2) / (Wl/L 1) iroV^T{i> ^l^©^1f^#i® 
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V>Clt*^*^o ZCD^'jfim^lt. m^d (W2/L2) / (Wl/Ll) =.1 
/-l 0 0 ir/cC-S J:^f::iSfh-rnii> (6) I wtbTlil uAttS.^.. m. 

T€Ug4-ciji{'F-r ^^-^tcoi^T i,*:iSB«tiW^-e* So. -r^ctJ*.. t f t 2 u 

) 

I d r v = jLi 2 • C o X 2 ■ W2/L 2 * { (2 I w L 1/// 1 • C o x 1 
• W 1) Vd s 2 -Vd s 2' /2} 

-e^^^n-So Ji^tc*JV^T. Vd s 2JilS^^^OLED©m2(fe-mBE#^^: 

^OL EDcD#ti7&<-^^^nnif I d r v ©❖cDMtJc C tTfeSo c:©^ 
Iwt I d rv®M#»i. (6) ^<DJ^'Dis:mmt£itmmmz\ti£i^t£\^^i}< 
. I w*^4x.^nn{*. (8) ^^/S/c-ri d r v*<. OLED^-ifenS^i&S 
8Etc/iSo (8) ^iZliV t hj&<#*n-rv^/i:i.>C V t hOti t>ot ( 

®ffirt©®^^Oli^^#^Sii^° h^SOIi^o^) lt<J: o-r I wt I d r.v 
cDM#A<iEH&$n*c t7!><tj*>*o •rt£i:>t>^ .y t h<Dit>^^^izX 

^-f. Bf^© I w^^S^iitrd ttrioT. BlrS©I d f v ^»-5 C S 
o TFT 2^y-TfS«-CibfP$-li:S^-^l*. fi&fD^J^O^-^t^lt 

-<TT F T 2 CD K • y ^;^ra^E3&</h$. < TiStr/cJ6. i&?^if^:^i<b7!>^"r 

o -eoilifp^lilTiciJiBfl-rSo 5fer. sax^'- h^-«>'u;?> (vsp) ti^ryyhu 
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^^li-y-c^. mm^o'yi^ cvcka, vckb) ci^jrauT^n/en^i 

]S*ls c a nA l-s c anAN. B2©^l£Sls c an.B 1-s c anBN^ 

mikmn-r^o ^7=-^^md a t aiznmhxm.^mcsi)^y^-i^M^Wim^2 

•r^o /c/cU VCKA(±. VCKBC*fL. ilMHSS 2 4 J: oT^^-fAM^^ii 
M^tiTl^So CintCji D. la 6 tw^b/c«J:9Jw,^2©^S«fts c a n B^^ 
1 CD^Si^s c a n Acetic oTi^il«^tnj^o 

0 8 Ji0 5 CD®^lDlSScD^MT* '5o^^®®*S(*.> ^ 5 {w*jltS T FT 2 .$- 
^ TFT 2 a tTFT 2 b©2o© > ^ L:/c:5^:7*;by- h 
flIfilStU */cS5 IC*>lt-5TFT4«-. T F T 4 a t T F T 4 b © 2 o© h ^ 
>'i^X^'«^tt?iJ{w^igl5L/c:$^:/-'l/yr- b«lfi£trb^t>©-e^So TFT 2 air T 
FT 2 bSO'TFT 4 a fcTFT 4 bJi-tn-eny- h^^fflS^i^^nTl^S© 
-C% »:*c6gt:L{im— © ^i^^^^' i:l^«l®Slf'P*U >e©^^0 8 ©M^0lfS 
t>0 5©®^Il»Stl^«©i!lf^^r'5o tza^. ^--Oh^yi^^^. <WiZT 
FT-Cii^ f5r^,5{>>©^RSi|Ft-J;-5T^^'^® < tSi^^^i)^p^ 

:^ i:: U - ^ *^«) o T fe. <lb:^© b7>i^:^3'©'J-:J' tJvjn^ ij-jili. t 
©U-i'»iil|lx.€>n'53&Nt»'C$>^o 08©TFT2 a ^TFT2 b©J;7>i«EK 

^©l|U^>'U©D°c,<i*^^<''j:'5i:l^^ y i; h^^-f-So ^/cTFT 4 a tTF 
T4 b©J;-5^J:«!^^i:n{i. (C^tiit n/cJ^ffilf IB^^^C^^-e^ 

2 0 



wo 01/06484 PCT/JPOO/04763 

mm^mmh. i^^tz\i2-^^±(Dmmhyy':^^^ (t.ft) am^m^^ 

wA^SSnS h7>i>X:J^TFTl i^T&V 5|3t^^O L E DtCgfensmSS 1 d r 
v^^tjffllrrsc: tA^^m-e^xSo HUizEOSSC^bfcM^llISS-eii. TFT l a: 
TFT 2<0#t4 ( V t h'^/z^J: if) f}<^\^^i:it)'ftt^iZ§^^^':>X\'^^^'a^ lESSJC 
I* ( 6 ) I I d r v*5jEWI{w{iJte>I.Lnj:v>^t6&d<fe5*^ 

@ 9 ©mmiaiS-eJi c © i: a ^xP3)g*<I^afi*Jtc^ V>o @ 9 <Dpi^liII^»i> T 
FT 1 cD<tb> '^ 1 cD^SIiSs c a n AOSiJ'iaiU-i: oTM^IsIlS tf^-^J^Bt d a t 
a t*^)^*) b < liig»r-r<5 h^>S^;^:5'TFT 3. ^ 2©^2^s c a/n BO 

^jiiptcj:o-cstii^«ara*i'«^TFT 1 ©y- hr. K^-^ y^m.^r^ v^yj 

^3rTFT4x TFT 1 CD^- h • V-xraSJE^S#3i^*^T^*>»^t'^/;i 
aC{±. ^CD— :6-©^^A"«TF t 1 ©y- b {^Ji!i^^.tlv ftfe:^©^^{iGND ( 

L E DOT y - K (Riffi) «iBiim(i-eE^$n/cTy - mA(r^ 
i^^tlTV^^o TFT3liPM0S, -eofft© h ^ ^S^Xi^JlNMO STSlKb 

ISb^ Vi^Xi'TFT 1 «-l^dtflfi*JJC^fflL/Tt^-5o ip-fe>^^ia^J±. m^WM 
I wO^^^^T h 5 > i^:^ T F T 1 ^^XUii^ t»^.t) SI b 

b(cWlniU/c4^S®-cf- + *^i'*iibKiiillSS*lil^^^0LED{cijS-ro X. ® 
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1 ©^dlEif^ s c a ii A. ^2 (D^^m s c a n B '^M^^Bt^^ 
o m 1 0 cD0iJ-e{i. m 1 <D^SM scan A^iS l^^^'l'. ^ 2 ©^2^ scan 
B^i^V^vLt LTl^-So C c:T7=->«ild a t a {C^M I wO^M.C 

OLEr)©V> -KiliaAJili^^^O LED7&^o f f t^ir-S J: 9 t:i<Sb^^l^ 
(^J;?:l^Gl^D/j:V^U^mtir) t bTiJ <o cnJC<kOs TFT 1 ic^^mglE I 
wi)^mtl^o^Ot^. TFT 1 ©V- h • KP-^'>ra{±TFT 4.{rJ:-pTmm 

mi^mm^tixi^i,<D'c (b/^a^brsiu TFTitiiaw€s«raf^-rso t^e 

^T. ^OY- h ' 'J->(.miZit (3) Si-C#x,f>n-5|mEV.g sT&^^-rSojiJc 
{C^ 1 ©^^Ms c a n A, ^2CD^Sifils c a h B^f^S^t^S So Pb 
- < {i. ^^i2©ASi}^s c a n B b^>'Ut LTT F T 4 * o f f t«i^,t-r 
So cntwJ;-^-CTFT lltb/iVg sA^^MCtc^^^^aSo JJ^IC^ 1 ©^j£ 
c a n A<£-^U^-'I/i:bTTFT 3*o f f t^SI fTS C t tC^ 0." M^H 
8St5=-:^i^d a t a t*<m^6*Jttji»f^ tlS©-e^ -€:©^»±7=-3^Md a t a 
^:ft>bTSiJ®lii^-^©#tii^^tf ^ d tA^-eiSo C dT. S3S£MCS*<<t^ 
mSSEI wt b-re^l&-rS7'-:^ii> ^2©^2i^s c a n B*<^jl9^t^X5^.^. 

'eii^rs&Tfe4j^i7!^*>s*^. -e©^»ifiEjg©ffi (ifO^(^»^©®^©#tii'5^f= 

->) t$tlTfil>o i^t^T. r J - VnA=^^\y^Ji^t-r?>o TFTl©Vg 
s li^iCC J:-:.T«^^nTl>-2>©T\ TFT 1 *^l&fD^i^"ei&fP bTl^nii 
. TFT 1 iiSSnsmiSSli (3) Si©IwC-iltU cnT&^BP^. 5l3t^^OL 
E DCSgnsmiiaSfe I d r V ir^CSo t)<t^mJ5K 1 W3&<5l3fc^^0 LED 
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(omnm.^ 1 d r V t-^r^o tft i ^m.^mi^.r-mi'p^-^^i^it. ^itm 
;&T7- mAc^^ni^^t^o _tia®^®icj:nii. ^^m'f'OLEDizmn 

tiXi^^-Zfj. T F T 1 © K W ^ > tft^m'f-q LED(Dijy- K C^S) ® 
raCP f- + ^^^^Wb ^ >s;;^3^.TFT 5 A^nxv^So TFT 5 ©y- hli. 

^^^k^^-^^^^ntzmmm-d r v-c$«jta)^n6o tft 5 ^jf a-T/S afi^i* 

. -fi^'^SSItl w»^^3t^^bL E D*^UTItnS©*RS^ « 
^ 3i.^*^*^T b tc'0i. d r V P ^>H/ 1 L"C T F T 5 o n 1^0 U 

^oLEDcssiSifis 1 d r v^m-ro^nmv(ommm 9 ©n^i^i^^-c** 

*:0iJtt5S5t^^O LED fclSWCgE^$.n/cT F T 5 T F T 5 iz^x. 

^ umm^i-m u-cB^t^^p o l e d casn ^ sas* * - ^ A^-5itB-c«> s 

o mmm^U.'^^ll^s can t¥=ff«w^«:)-/wffii!i«ld r v^ithxm—Md&^ 
Jt©^fr®mtc^*n-5tFT5©y- bl--^x.^>n'5.o *:<5iJ-eii. llTtm^OL 
ED tTFT 1 a:©iagtrTFT5*^»A$nT*J*3. TFT5©y- hm.i^<Dm 
ffllCckoTv l63t^^OLEDCSfensm8S^:r>/:i^:7-rS>:tA<-t?#5o * 

bT i ^ 5 l^fll Wfll^BP ^v=;r-7^>f{i«!lfe.T/Tt/XSo Igptrnf © l^r^ 

y^m T ^m^-r ^ztitxo. eL7=^:^:/uw ©®M«lK^fiSffiJaoi|Biz;u"» 
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$0 L E D fcoratcjf A$h/c$»J^ffl^lK> 5 > i?;^^ T F T 5 *^ ^J'^ 
fflmfli U > T F T 5 ti. L E DO^^iJU^J^^^ift^^^'^^-^ 

o -C^^ffl»Ii h ^ > -^^^ ^ T F T 1 t %5t^^0 L E D t ^ fin U. KHH^ 

) ilHfllST^ -5 c ttr/iSo IS^fcl^ra (T^^-x-f ) ©pfii5{i^Mfi^(::«-5il^^ 

*^-t?#So rn^vi. 7=^-x^^i/i oc-r^i:. ^ihrnsiE^i ofg»cbT% 

0 1 2li. 0 9C^b/clf^iaK©S!l«>^J^«''J'^^*o ^1 2T'I4, TFT I 
® Kb-Y >t|g^^^-OLEb©5!7y- KtOKfiiTFT BTi^JfA^n, TFT 
e©y-b • KU'^yPaCJiTFTTT&^^S^^n. ^roy- M4^2©^2^«s 
c afi Bt:iJ;oT$«Jta^n-Cl^«o TFT 7 0V-:itGNDm^4t©Pat::{« 
tt^iC 2*^^^^nTV>So C©IeISSOilIft:&j*li0 9OSi^llliSO®'&t^ 
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^Jx. {i G N D /i: V ^ urn mii) tLXOLEDiZ mmmM l ^ J: -9 b tz^mx 
miO^mi^s canA. ^ 2 ©^^^ s c a nB^mmmfr ^ -(t^^ 
ijg I w^^TFTlRCI^TFT 6 ^ifen^P ifTFT*> b • V-:^ra*^-&n 
^'tlTF T 4 RC/TFT 7 (C J; o-CS^$.tlTl^5a)-C. fiafq^JSt-illfp-r 
iJcJcm 1 cD^^^s c a nA. ^ 2 ©^^*l s c a n B C 
tHz '^^X^izT F T 1 JtO^T F T 6 iZ^l^fzY g s A-^^fi.CRO*ffiS!j^*C 2 
{r<}:-?-C'€:n-enf*^$n-&o I^J^^ l ®«*as c a n A^o f f t^t0t-r6 

,i^_^;^d a t a^:frbt:SlJcD®^-^©«.^ii^*tT^C tA^-e§^o ^V^T 
7 y _ KifefeA^li5^^>'l't-r'5o5TFT 1 ©Vg s li^iC J: oT^^^tiT 
i>;5(d-c; TFTi *<fiaw®^'^?ibf^UX''^=^i't*> TFT i-^^^S^^^^^^'* .^.^ 

• 'CCT. TFT 6©f^ffit::^t^Tgi!fl-r^o 0 9 ©B^IUKJ'^'''^'^'*- 

Uzx'o ic. <t^mj!S 1 w t fg^i^^.o LED ^mnmmt^iz t f t m ^ ^ 

X^^^(DX\ ( 3) iCs ( 4) 5^.J;t) I I d r v-C«,o/Co /c/£U cn 

■ tiTFT i.^sitn^msiE I d s iafoM^(:i*JV>T .( 1 ) ^-e^x.^ns^'^ 

. -rni:*^'^ I d s *:« Kl^W > • V-XFa.mBEV d s ICfe^ bViV> t b/c^'&T'fe 
5o b*^^cm^© V.g S7^— ^-e*)o.t:^.. Vdsii<:K^ 

d s*^:K:t <^<i:*^-^*^fe^o vtili, Vd s < ^xS- t{cJ:-^T 
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• I d s = X. • C o X . W/L/ 2 (V g s - V t h)- * ( 1 + A V d s ) 
... (9) 

^ I I d r v'tJi— iJtb^ii/^o " <^ 

mwimo K w ymi<LCDi5i^^^m^ tft e ©v d: s fe-:^#.< fi.^. 
(9) s:{c^T:i*k)ntiV»tii^»^ ^ 

d s ti®»J^©:^*^itl»^^^^ S vVB;Ln{i I .WcJ; t) I d r y A^r^^. oTM 
t Z^iA I d r V tiT F T 1 *JSlEn^©-e. ^©«^T F T 

ix<Dms^*<^^<^^^ '^^^^^^^^ (TFT60V-;^m<4) *^-h 
#-f - (O^mt F T 6 © s Wb^ < ^.s: V ' - ni* I d r V ^/h^ < -r * 
^iSHr'fPffl^So b-C. TFT 1 © KV^ (TFT 6 © V-xm<4 

<^»^ic: t*^-c'#r. TFT 1 tc^a-rntiv »tix^i^i:®»NF 

t-e 1 d s < »ii*>4^t\^ i:*<b*\So ■r^lt>*>.. I I d r V 

FT 1. TFTe^tcVd strays 1 d s ©(S^ti^^J^^ < S©*^"^''N©-e 

Ti, TFTe^cy-h • Ku-r >pa*<ai^$*i'"^''''59'^- m^ihpn^u 

k^tfibf^f- -5 J: ^ . T y - KiSiAi::+^^i: jE^<i^-^;tnif^v.^o c ©miftC 
in«.^^W^OLEDJt:SfenSS«El d rvli. T F T©#^{i ^"^t J: 
^-r. 0 9©^2il&15>J<fc t)iE5»<- I wtr-S[^5o ia±©J: 9{c:4^^©^ttSI5«^ 

h7>s?>«.^TFT 1 ^iioTiii^fc^^^o LED izmti^mmm.m(o 

2 6 
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i^izi^fcvu^ yom.in^m^^tt^m.&.m^^wtti.x. tftb. tft? 
, 011. mi 2(Dm^tmm. m^msitiwT&^ti^nsK^vi^^^^'TFT i a 

TFTlOfte. ^lco^«»s c.a.n A©WJwJ:-p-C® 
^[plKtx-^^d a t a t<&i^^^U< ttiSWrr^ h^ >-:;^X:5'TFT 3> ^ 
2.Z)^lEias c a nB©$1'^lc<J:oTS#iX^fflp+tcTFT 1 b • 

>f>^@^-r5h5V-:^;^3'TFT4. TFTloy-hm<i^> »tiX^*^T 
^t>fft^i-Sfc860^«C. -TFT 1 © Kb^f Vi:®«?.m<4Vd d irOrafrJfA 
$ tl/c P f - ;U > ^ > ^ T F T 5 V R O L E P *^ ^> fiJo S o ^ 1 

3 -c c G N D tcit^ ^ n-c 4o 0 » ^ ii^.NF tmmm t -e 

TFTl©Vgs*«I*allli1tJ^«^^^^- TFT5 ©y-Miig®i^d r 
v-e*iI9II$n-5o TFT5*lfA-r^BWti> f=-3^#$iX^I^{C®a^d r v 
Ix-^J-U t T F T 5 ^ 6 f f 1^® 1 m^mm I w^-T-^T T F T Itr 
Jg-rciir-C^So S^ii»*<i^Tb/c'^. dr v^flSU-^^U^b-CTFTB^o 



2 7 
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0 1 4 li. 0 1 3 iz^.Lfzmmmmommm'vib^o mi ztm \ a t-cit. 

^mC(D-y5(Dm'Ff3\ mi 3-eliGND. @ l 4T'liTF-T 1 

ih<5feu^>i'^T:^^^SS-^s^«J^«'SE^<*^^'^''^'^^ ^P"^- TFT 2 coy 

-X^TFT 1 ©V-xfe{4J:t)6T*MCj^l^«f4E{Cgg^^^^ 

M h 5 > S?^ T iP T 2 cdV- h 2 scan B JCj^^ U/ciIfiD?SFS 

C 2*^ ^^J: t) . nm h:^ ^' >^ X> T F T 2 coy- h {cSllja:r .^3%Si C(C<5i^$ 

n-5 ^ # mfib u -^vi/ ^TOiasi-r o bp > ^ 2 (D^^m s c a n 3 u •^-'u 

tC^*)lft>.Tf^SlRtf -51^1-. 2©fPfflT'TFT 2©^- 

s c a n A M^^ffiK-T S/i«)®J^ffi1t^R^-^^^ a * a 

5t^^0LEDa:> ilEi^s c a li Al^ J: oT^ja5l^*lS.ox-:5^^d a t aA^ 

i^^^^tif^ii^mm^mmiz^^ii^iymih^&i CTFTi, tfts. .0 t 

mWi^m (TFT2) a^^^. #®^'X0tlKtt^©*^ii'^li- ^2^^s c 
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^titcM^mmi^tti^i^'tm^-x^-^^^'^^^^^^'^^^'^^ sii^^ (t.ft i. 
TFT 3, c) \tj:^xm%ii.^tifmmmm'^T:^m^^xmm:^B (tft 
2)^\zm^t=sm^m: (c 2) ^^^xi^o. ^mmpnmom^^^\fi:^\^ 

^i^P^UT. TFT' 2©y- hJt»'^*T'^'^^^B^'^'^''^^'^^^*^1r.* 

FT 2 ©^-- hmW*<^^T*^s/^«)-efe'Sc miisijai^^s li^s^m^-eiait 

- l.^7l.i:r6o il.PI^AVs. TFT2©.y->»c#ffir.^^a..(y-b^S 

*c/ (c + cp) Tc'jjteTU vg s*vh^</j:^c H, LmVLomiamiB 

-^S^^-r^ (12 1 8-C{lPMOS) irU-Cl^So ^bT^0>J-e{i> 0 1 StCTF 
9. 121 1~S1 7IC^WcigSSi:l^«^«^. |3-#mi''r:rPf-i':^^^^TFT;&^ 
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^3,TF'T 4 ®y- h^^n-Sfn^^j:*^^:^. W^^ 1 (D^^Bs c a n AS. 

^izum-t^mmiu m \ ^(Dm<DXoiz.TFTZRifTFT A^^^mom^-c 

ft{;^^Jtl>T. 0 1 8CDi^(r5=-3^»d a t a*<PNP Vi^Xi^B IP 

I B I P l©m8it*tiIi^<£riSt^^i:. h^yi^^^B l P lO^V^ 

:J'B I P 1 \t\3iiS^m^mtVXW}i^\y. f^-:J^fSld.a t aCI* l.w=^ I b© 

y>><.j!>^±#-rS.i:7=-i'ifsa©mi475^Ji#bT^f^. >7>i?X;5^B I P I f}^ 
fn®«lcA-5i:^mJ!S1*«-^t>. ffii&mSfeli/S I b J: (3 ^ii^-T So zptpTF 
F 4*<o n<^HiT?*nii. c:©«ii?bycmijfe1ift*<T FT 1 trSlEn. lEfiJtHlfS© 
§ * tx^<i: V ^ 1 tw /j: 5 o . 

^^oT. TF T 3 i:TFT 4 ^!gij>* ©it-fi^. BPt.'en^'n^ 1,©^S^ s c 
a n A. ^ 2 (D^^m s c a n B J: o T«iJtai S^i^^l^TNFJ^ liT F T 3 
C3fc/fo-CTFT4«-o f f 1^^.t^5CtA<J:t)S*bU^o :$:5BHJ*C#S®^ 
IllSiCfcl^Tti. TFT3tTFT4li. m^Lfc^m<DX^ izm—mm.^ >f 
-C«> Sifi^^li^j: <. TFT3tTFT4t im-t fcitm^l -5 ^^3^ ^ t> 

'en^*n©y- h*.s c a n AJ^O^s c a n B tl^/D^'^^ (DM^^iZJ:^XPi 
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tfc. TFT 3. TFT4^-en-enSiJcD$2i^s c a n A. scanBlcJ: 

TFT4*oni^^i:U m^mM.^xmmmf^-r^^tf)<-v^i>o cnii. 

TFTKOy-b • KU:'fV. Kc:FTFT2©y->*^^^^n^yi». TFT 
2©y- hmiEUTFT 1 cDb^V^li (c:tl{iTFT2©b#V>'littr{a{?^bt^ 

)"tAj:>)> Ti?Tl. TFT2*(^o f f t^t^t>4:^A^^-C*,^o^2©s c a 
hB©»5^l*> 02 0 (b) jr^-rJ:^»c> 

0 2 0 ( C ) icr^t- s c a n B • © <}: -5 izWmm£mi^m^'S:^^X t. A V^ 

o ' 

pliBtF^¥^»flS«•^^^-''^^'^^ 3S3fc»3ra©i«'^ (duty) ^m^-t 
d t i; o X OLED©ffiil!im3ic^;*ct<"e#^o- tiim t>^nt£ \& 

:>ct<i:#tii^^Sfe^a9Ct^t>,^!*-ra©-e. f^-^J'^d a t.a^-o^tiZ. 

*y-c> 0 5. 0 8s 0 9. 0 1 1-0 1 zvTr^hfcm^tmmiz^ mi 9®® 

tt-eii. 3RiXfflm^h^>-:^X3'TFT3i:^S«lffl^l^b^>-:^:^^TFTl t 

*l|V5:-5i@S3r^^.tbTV^?,„ 0iJ^li^lSiM^lSb5:/-:^:^^TFT i*^Nf- 

3 1 
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^^xl V-^i^a*^^T F T 3 . T F T 1 LTlt«&mti:lc3£^MSS©«E 
|S^TMN$l>;i tT&^M* LVV ^CT?; ^1 9 ©^J-e(l.T(iTFT,l tSi^NMO S 
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